This study represents a reanalysis of Heath's (1963) With respect to the first dimension alone as well as with consideration of both dimensions, the following hypotheses were supported: (a) that the Physical Science Study Curriculum group and the control group would be generally located in different regions of the same ,joint space, the PSSC group being more densely distributed than controls in regions near Principles and Questioning, the controls being more densely distributed than the PSSC group in regions near Memory and Applications; (b) that achievement scores for PSSC clusters would be higher in regions near Principles and Questioning than in regions near Applications and Memory; and (c) that the region-achievement relationship hypothesized in "b" would be stronger in the PSSC group than in the control group.
The first dimension, which goes from Applications to Memory to Principles to Questioning,accounts for over half of the individuals and over two-thirds of the clusters. A two-dimensional configuration accounts for 9~of the individuals and 99% of the clusters. The ordering along the second dimension goes from Memory to Application to guestioning to Principles. The analyses of clusters and individuals were shown to give identical solutions.
With respect to the first dimension alone as well as with consideration of both dimensions, the following hypotheses were supported: (a) that the Physical Science Study Curriculum group and the control group would be generally located in different regions of the same ,joint space, the PSSC group being more densely distributed than controls in regions near Principles and Questioning, the controls being more densely distributed than the PSSC group in regions near Memory and Applications; (b) that achievement scores for PSSC clusters would be higher in regions near Principles and Questioning than in regions near Applications and Memory; and (c) that the region-achievement relationship hypothesized in "b" would be stronger in the PSSC group than in the control group.
Implications following from the analysis were discussed. (1963) conducted a curriculum studies experiment in which physics students of thirty-one physics teachers (thirty-one clusters) learning by the Physical Science study Committee (PSSC) method, a modern approach stressing concepts and fundamental principles, comprised the experimental group and fifty physics clusters, parallel to the PSSC group on certain demographic characteristics, learning by the conventional method served as controls. P~l students in both groups took;
1) The School and College Ability Test (SCAT)
2) The Cooperative Physics Test -a traditionally oriented comprehensive final examination
3) The PSSC Comprehensive Final Examination -a teat oriented to the PSSC goals 4) A Cognitive Preference Test -Four correct options were given to each of twenty items. "Each of the four options was designed to demonstrate a different form of cognitive preference in physics. One option shows preferences for memory of specific facts or terms. Another provides a practical application of the information given in the item stem. A third choice reflects some challenging or critical questioning of the information given. The fourth is a statement of a fundamental principle of physics underlying the data." (Heath, 1963) The subjects were told that all answers were correct, but to pick the one which they preferred.
Each subject had a sum of twenty points which were distributed over the four categories as desired. The four scores were thereby interdependent, or ipsative.
Eliminating one experimental and one control cluster from the analysis, Heath found: ria) that psse students demonstrate a stronger preference for fundamental principles and questioning than non-PSSe students, b) that non-PSSe students prefer memory for facts and terms and for practical application to a greater degree than PSSC students, c) that preference for fundamental principles and questioning is more positively related to achievement test scores for psse students than for the control group students, and d) that preference for facts and terms and for practical application is more negatively related to achievement test scores for PSSC students than for control group students." (Heath, 1963) This report basically represents a reanalysis of Heath's data using Coombs' unfolding By means of the unfolding techn~que I sought a dominant dimension on which individuals and stimuli could be located. To determine the dimensionality of the space and to find additional dimensions, Bennett and Hays' (in Coombs, 1964) multid·imensional extension of the unfolding technique was utilized, whereas the set of geometrical solutions provided by McElwain and Keats (1961) was used to determine the stimulus configuration.
The basic idea underlying the unfolding technique is that "stimuli and individuals can be represented by points in a common space called a Joint Space and that each person's preference ordering of the 6tim~li from most to least preferred corresponds to the rank order of the absolute distance of the stimulus points from the individual point, the nearest being most preferred," (Coombs, 1964) In one dimension, preference orderings of individuals, which are called I-scales or Individual scales, can be numbered left to right from 1 to ( in Figure 1 are to the left of the AB, AC, and BC midpoints, Being to the left of the AB and AC midpoints signifies that A is preferred to Band C and being to the left of BC points out that B is preferred to C, The rank ordering of the three stimuli is thereby ABC. All subjects .,ho, as 1 1 subjects, are to the left of AC and BC, but to the right of AB,reverse the ordering and thereby the preferences for A and B, but otherwise have the same ordering -BAG, This preference ordering corresponds to 1 2 , As eacl1 midpoint is passed the prefer,-ences for the relevant pair reverses since, having passed that midpoint, the subject is closer to the member of the stimulus pair on the right. The I-scales can, in the case of three stimuli, be numbered from 1 1 to 1 4 , Unfolding theory actually works backwards from the preference orderings of individuals to the order of midpoints, which in turn gi.ves the stimulus ordering on the latent dimens ion and, possibly, some'metric information on interpoint distances.
In the unidimensional case a midpoint behleen stimuli suffices to partition preference orderings into two sets, those on one side of the midpoint preferring one of the stimuli, those on the other side preferring the other. In the two- Returning to the data, in addition to analJzing the cluster preference orderings, I analyzed preferences of individuals in both experimental and control groups. Initially, I selected eighteen of the experimental clusters and eighteen of the control clusters randomly, and from each of these thirty-six clusters randomly selected eighteen individuals. The preferences of the 324 experimental subjects and the 324 control subjects were then analyzed in two separate analyses.
It was hypothesized that the analyses of control and experimental clusters and control and experimental individuals would all yield the same solution. If the configuration recovered from individuals did not accommodate clusters, generalization of the results from clusters to individuals would be inadvisable. If different solutions arose from the analys is of control and experimental groups, it could be concluded that the PSSC treatment had altered the relations between the four stimuli for the PSSC students. Such a difference would suggest that the stimuli had, in the course of the school year, acquired different meaning for the PSSC students.
Although similar cog~itive spaces were expected for the two groups, it was hypothesized that the PSSC and control groups would be generally located in different regions of the Joint Space, the experimentals being more densely distributed than controls in regions near Principles and Questioning, the controls being more densely distributed than experimentals in regions near Memory and Application. It was also hypothesized that achievement test scores for PSSC clusters would be higher in regions near Principles and Questioning than in regions near Applications and Memory, and that this region-achievement relationship '",auld, in fact, be stronger in the PSSC group than in the control group. Table 4 shm'1s that the first dimension is a strong one, accounting for over half of the ind1viduals' and over two-thirds of the clusters' preference orderings. The ordering on the first dimension,which is the same for all four analyses, is Applications to Memory to Principles to Questioning. This dimension can be interpreted as going from an applied to a theoretical, or an engineering to a scientific orientation. An interesting bit of metric information follows from the preference orderings: the distance between Memory and Applications is greater than the distance between Principles and Questioning.
RESULTS
With respect to the first dimension the hypotheses were tested. Given the ordering along the first dimension the first hypothesis becomes that the average I-scale number of experimentals will be higher than the average I-scale number of controls. In terms of unidimensional unfolding the second hypothesis becomes that I-scale number will be positively correlated with achievement for PSSC clusters and that the correlation between I-scale number and achievement will be more positive in the PSSC group than in the control group.
For PSSC clusters Table 3 shows that the correlation between I-scale number and achievement on the PSSC Final of .37 and of .49 between I-scale number and the Cooperative Physics Test are both significant. Such a relationship is absent in the control group clusters. In fact these two correlations are slightly negative in the control group. Although the correlation~for PSSC clusters, between I-scale number and the PSSC Final is not significantly greater than the same correlation in the control group, the correlation between I-scale number and the Cooperative Physics Test is significantly greater in the PSSC group than in the control grollp.
After partialljng out SCAT, the difference in correlations between the control and PSSC group is significant on both tests. Table 5 indicates that the distribution difference for clusters as well as individuals is highly significant. Clearly PSSC's prefer Principles and Questioning more than controls, whereas the Controls prefer Memory and Applications more than the PSSC's. Table 6 shows that this effect cannot be attributed to aptitude differences~ aptitude betng measured by SCAT --for SCAT scores are not significantly different in different regions of the space.
In light of the division of the space into three regions, the hypotheses relating preferences and achievement become that Region number will be positively . correlated with achievement for ESSC clusters and that the correlation between Region number and Achievement will be higher in the PSSC group than in the control group. Table 7 shows that the data support the hypotheses. The correlation, for PSSC clusters, between Region number and achievement as measured by both the PsSC .Final and the Cooperative Physics Test is significant and it remains significant after SCAT is partialled out. Moreover, these correlations in the PSSC group. are significantly greater than in the control group, both before and after SCAT is partialled out.
DISCUSSION
The difference in spatial location for controls and experimentals leads to a challenging of one of Heath's interpretations. He states (Heath, 1963, p. 17) that "These differences (in correlations) may signify that practical
application has a rather different meaning to students in the two courses." In view of the results from the unfolding analysis, the stimuli seem to bear the same relationship to each other and also have the same meaning for the two groups.
The difference in correlations between applications and other stimuli can be explained-in terms of three effects -laterality, remoteness, and distance on the I-scales.
Laterality refers to the location of stimuli in relation to a given individual. If, in the space, both stimuli are located on one side of an individual, the stimuli are said to be unilateral for that individual. For example, in Figure   1 , Band C are unilateral to individuals in 1 1 , If, however, a pair of stimuli are on opposite sides of the individual, they are said to be bilateral to the individual. In Figure 1 , A and C are bilateral to individuals in 1 2 and 1 3 , It can be easily shown that inconsistency is greater for bilateral than for unilateral pairs (Coombs, 1963) . With respect to correlations, bilaterality imposes negative correlations on the pairs of stimuli, for,as individuals move closer to one member of the pair, they depart from the~ther stimulus. So individuals bilateral to A and B will have low scores on A if they have high scores on B and vice versa.
Over the AB interval the stimuli will therefore be qUite highly negatively correlated .. This does not oocur when the sti.muLi. are unilateral, for moving close to one of the sUmuli i.mplies moving closer to the other stimulus. Therefore high endorsement for one of the pair tends to accompany high endorsement of the other.
Remoteness refers to the average absolute distance of the pair of stimuli from an individual. Numerous studies have shown that as stimuli become more distant from individuals they are perceived to be closer together. In terms of a monotonic relation between correlations and distance (the smaller the distance, the higher positively the correlation), this would indicate that the stimuli would be more highly correlated for individuals further away from the stimuli.
Distance on the I-scale refers to the difference in absolute distance of the stimuli from the individual. If the stimuli are unilateral, distance on the I-scale corresponds to the distance between the stimuli. If they are bilateral, however, distance between stimuli becomes a function of the point at which. the scale (or space) is folded. This rather than just the distance between the stimuli functions when the data is preferential choice data.
Since the two groups are distributed differently in the space, these three variables have. d ifferential effects on the two groups. An interpretation of the differences in interstimulus correlations for controls and experimentals should therefore consider laterality, remoteness, and I-scale distance.
In terms of the unfolded dimensions, the pattern of results becomes quite clear. Heath's hypotheses "a" and "b" can actually be considered one 
